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O (57) Abstract: An organic compound in a solid crystalline form that affords the compound improved handling properties and/or ' /' A'.*'*' , 
- { 'f> improved properties as a pharmaceutical agent. The compound is preferably in the form of an adduct or solvate with an organic 
^ solvent. 6 . . 


NOVEL CRYSTALLINE FORMS OF CELECOXIB AND 


WO03/090730 ■ ' PCT/GB62/01902 ( <.^V> •» v v ■ 

OTHER '.CQlTOOTpS^ < * V ^ U c J \ U V * V V ^ ^ ■ : '' 

.■:'<i< \ . . . ■. . . DESCRIPTION - j;-- •'•.^V- i - '-^^^^^^i : < • ■■■ • 

.v.'i • :';v'. : :.:': •• : • 1 . ;:■ ' . : ' (' '■)• p4W'-ti<M 

' \ ! '.v;./ ' ■ •• ■ \ .v ■ •■«:: r ' ■ , 

' ■ , The present invention relates to novel crystalline forms of organic compounds,- } / ■ / ' / t j . • < 
l\''i^ : )/'> ' ' 'particularly those that are pharmaceutical^ active, processes fpr^ • ' 

^ ; v V forms, compositions comprising such forms, and uses for such forms ana V h .' •ViVvi' V' ^ V ) 


'\-y^ i A://.M' f 'i^Y/AV'/,-\'^/. The manufacturing process for many pharmaceuticals is iiiadej^l. 1>y'4^bfe°>^ict ''ti^itV^J> , , , ? l/iV'A^'uAii ^.-V - ;i't':. v -\ 


the organic compound which is the active drug substance has an irregular .'crystalline ''^'.v { (\ 
■ / ; ; • - ' ' " ^ i ' •' f < • • ■ ' / \\\ ' '•' ''. : -V* l.'.j/v** j V"v?"{ '"^ r 1 -"^*' * 

! form. In some cases, such irregularities can cause handling difficulties ' during the V'tfsj&fthfi 
uW;{:.' . * :• . v y^W'- ' ' 'V''/\-;.l-; //;'.V; '^' ( 

} : : \\\\ '■ manufacturing process and these can lead to undesirable properties being imparted. U j V -V */;'■}•- •■;^V' 

> ;' ' to the final drug or dosage form. The latter include inconsistent drug substance 

dissolution rates and the like. 

According to a first aspect of the invention, there is provided an organic compound 
in a solid crystalline form that affords the compound improved handling properties < • . 
; , 20 and/or improved properties as a pharmaceutical agent. Preferably, said crystalline ; ; v'.V : . <H 


form is particulate and comprises substantially regularly shaped and free flowing v 


* : 1 ' 


crystalline particles that are preferably more free flowing and regular in shape than , 5 • t ; 
previously known forms of the compound. The compound is preferably dry and i '■>' 


substantially free of water. When substantially free of water, the organic compound ; 


'•'V: 25 preferably includes no more than 5, 2, 1, 0.5% water. • ' V '':/:'>l\\ ''\>'}iti'' 


The organic compound is preferably in the form of an adduct with ai 


mvi with an organic y \V\i)\V'i{f.\WJ},' 
Y ;• / solvent, preferably a polar organic solvent that is preferably. rjiiscible with jwa'ter/ '^' \ '«' \ ! ' 

• t • * ' The adduct is preferably a solvate, wherein the solvent is bound into the crystal \ \[ !> . r -,\ 

V , ^ ^ lattice of the organic compound and cannot be removed by, conventional Vacuum 

'■■•I ; ' ' \ drying, for example, at a vacuum of down to 50, 40, 35, 30,25;6r 20 rnm*\^-^''^)V i ^ ', '' : > 

' : . " preferably 30 mm Hg, at a temperature of up to 20, 25, 35, 40, 45, 50, 55, 60°C; 1 V V-\ . 

! -i r preferably 45 °C. The organic solvent can be dipolar and/or aprotic. The organic ; ; \'.l^{ijM 


- v ■:>; ■■xmm^mm r^mm^m • • • 

e in the organic solvent bjifc .;s}ib?t^^Hy* less soluble ^.•Aj.JylK^V 1 ;/' 
solvents which form a solvite in" accordance with ine j Vv- !</ ,7i W =' * • '■ .' '''*'< ••' •'■ 

citation: > JHoweyer, the organic ^v^ifV/^'''^ >/>:•:; : ■'< ■•' > ' 

! , \ V 5 methyl-2-pyrrolidone (NMP). A plurality of solvents can be present in the adducfcu, 1 ; . ( i}\V't'' ■" ■ • ' v : 

The adduct can comprise any ratio between the organic "<:pmpound^Liid\tHe organic '>•'•. W<vM\V / 
solvent(s), but it is preferably a 1:1 adduct or solvate^ 

\ [\ • , 5/:';i l V/r ; » ; : , .'' i :^.'V\vl-l ratio of molecules of organic' compound tb/sblyen^ 
-V''/;|;'//V>;'; tf^lj'i .•.' ••** ' -.structure. The adduct or solvate,' preferably, -has' a c^ 

' : ' v ^.> \M t v.v .• • regular array of solvent and organic compound molecules. < v - f : ' ^.y^/V^^ 1 . 

An example of a drug substance which has an irregular ctystalline structure, wK6h\>:yj j v;{;^V ; l » 
15 prepared by heretofore known techniques, is the selective cyclooxygenase-2 (C03t- f 
2) inhibitor 4-(5-(4-Methylphenyl)-3-(trifluoromethyl)-lH-pyrazoH- 
yl)benzenesulfonamide which is more commonly known by its generic name 
Celecoxib. The irregular crystalline shape of Celecoxib prepared by conventional 
crystallisation techniques can be seen in the scanning electron microscope image , 


WO 03/090730 «- V '.v 

. ! compound is preferably sohiblei 
: t or insoluble in water. Organic 

. i , ' : \ . invention can be identified by routine experimentetion: : .^pw|ey 
.solvent is preferably dimethyl sulfoxide (DMSO), 


20 represented by Figure 1. . ' ! = ; \^ 

, < ) i ' . ' ' "" '- ■. • • ; 'v ''/A 7- jV'/ v" : " ' : ■ 

Thus, in a second aspect, the present invention provides a Celecoxib adduct, ^^Vv 

comprising Celecoxib and an organic solvent, in a solid crystalline form. The A //^^y^ < 
organic solvent is preferably of the type employed in compounds in accordance with -H ji'/j )\7 ' ■ 

25 the first aspect of the invention and adducts in accordance with the second aspect ; -vO^v , 
of the invention, preferably, have the same prop erti.es ^as thos e^ set out ab ove for 


t above for - j- y llV/ ' : , <■ ; , 


adducts in accordance with the first aspect of the inventions c ^:^ ; ; 

In a preferred embodiment of the first aspect of the invention^ the organic V V ^v;; ; - : ^ ■ f > ' . ( v 

30 compound is Celecoxib. •' V^'i.y? V-^vV*/.- » : v'/. : . . • 

Other organic compounds which may be the subject of the present invention are/ 


...I/.' . 
• '. I. 1 ) ' 


Rofecoxib, Olanzapine, Zafirlukast, Ondansettoh, Clppidpgrel, Ticlbpidme but.'^e y';V:^,V/ ; . 
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invention can be applied to any organic compound which has an irregular crystalline 
form. The compound can be in the form of a free base or a pharmaceutical^ 
acceptable salt or ester, such as a hydrochloride or like acid addition salt. 

■»" i ' i •'■ \ ■ ■■ 

5 The inventive crystalline form or adduct is preferably preparable or prepared by a 
method comprising crystallisation from a solutibn of the organic compound in the 
solvent(s), preferably by precipitating said form or adduct from a solution of the 
organic compound in the organic solvent(s) by the addition of water to the solution. 
Said method, in an embodiment, also comprises the step of drying the precipitate to 
10 provide a crystalline form of the organic compound, or aaduct or solvate, in ■ I 

accordance with the invention. The crystalline form, adduct or solvate can be dried 
under conventional vacuum drying conditions, for example, under a vacuum of 
down to 50, 40, 35, 30, 25 or 20 mm Hg, preferably 30 mm Hg, at a temperature of 
up to 20, 25, 35, 40, 45, 50, 55, 60°C, preferably 45 °C. 
15 

The crystalline forms and adducts in accordance with the invention can be used to 
advantage in the preparation of pharmaceutical dosage or drug forms. When in 
particulate form, the crystalline forms and adducts in accordance with the invention 
are free flowing and do not present any of the handling difficulties associated with 
20 irregularly shaped crystals. They, therefore, can be employed in the manufacture of 
pharmaceuticals that do not suffer from the problems, such as inconsistent drug 
substance dissolution rates and the like, that can be manifest in dosage forms 
manufactured using drug substances that have irregularly shaped crystals. 

25 Accordingly, in further aspects, the present invention provides a method of 

preparing a pharmaceutical dosage form that utilises a crystalline form or adduct in 
accordance with the first or second aspect of the invention. It also provides a 
pharmaceutical dosage form prepared or preparable by such a method. The dosage 
form is preferably solid and can comprise a crystalline form or adduct in accordance 
30 with the invention, in addition to one or more conventional pharmaceutically 

acceptable excipient(s). Preferred dosage forms in accordance with the invention 
include tablets, capsules and the like. Tablets can be prepared by conventional 
techniques, including direct compression, wet granulation and dry granulation. 


WO 03/090730 


-4- 


PCT/GB02/01902 


Capsules are generally formed from a hard gelatine material and can include a 
conventionally prepared granulate of excipients and a crystalline form, adduct or 
solvate in accordance with the invention. The excipients can include lactose, 
sodium lauryl sulphate, povidoine, croscramellose sodium and magnesium stearate. 

5 

The adducts or solvates in accordance with the invention can also be used to 
prepare alternative crystalline forms of the organic compound in accordance with 
the first aspect of the invention, which alternative forms are substantially free of 
bound organic solvent. Crystalline forms in accordance with the first aspect of the 

10 invention that are substantially free of bound organic solvent include less than the ■ > 
amount of solvent which would remain bound within the crystal lattice of the 
adduct or solvate under conventional vacuumed drying conditions. Typically, this 
means that the amount of bound organic solvent/on a weight for weight basis, 
would be less than 2.0%, preferably less than 1.8%, more preferably less than 1.5%, 

15 even more preferably less than 1.0%, yet more preferably less than 0.5% and most 
preferably less than 0.1%. These alternative forms are preferably novel polymorphic 
forms of the organic compound and they can be prepared by removing the solvent 
from the adduct, for example, by drying or by the use of a displacing agent, such as 
water, supercritical carbon dioxide, pyridine or a halogenated solvent. When super 

20 critical carbon dioxide is used the flow rate, temperature and pressure of the carbon 
dioxide should be controlled to give the optimum solvent removal from the organic 
compound. Generally, high pressure carbon dioxide may be used for example at 
about 2500 psi. Elevated temperatures may also be preferably used such as between 
50 to 80°C. More preferably between 55 to 75°C. 

25 

The absence of organic solvent from these alternative forms can be an advantage in 
certain circumstances. For example, they can be employed in place of adducts or 
solvates in accordance with the present invention if the conditions required to 
formulate a particular dosage form would be potentially detrimental to the stability 
30 of such an adduct or solvate. Accordingly, the ability of adducts and solvates in 

accordance with the invention to facilitate, the preparation of solvent free entities in 
accordance with the first aspect of the invention is a significant advantage. 
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The present invention also provides, in a further aspect, a process for preparing a 

crystalline organic compound wherein the crystalline form affords the compound 

improved handling properties and/or improved properties as a pharmaceutical agent 

comprising crystallising the organic compound or ail intercalate to the said }}i,^;:lj^r ^'-'Jy V 1 

organic compound from a first organic solvent. The inventive process may provide sY V ; ; j : ; ' 

a crystalline organic compound which is an adduct or solvate with a second organic . > ; : , v '^7 V ' 

solvent(s). The first and second organic solvent referred to in the' above process ; ■ ;•; 

-y^ov- ^ l-t ■{lyv < ■ WW. i \ 

may be the same solvent. A co-solvent (or anti-solvent), such as water, may bemused ^.U-v (/;■';; ; 
in the process to facilitate the crystallisation. 


^V^^y , *^^^^' ;: V ; ■ l The inventive process preferably comprises precipitating a' crystalline fortn, adductiy..*, j'^'Y- V 

•y/ O;; i = i or solvate in accordance with the invention, from a solution of the organic .'.'};. ; ^ v : 

\! l , ;, :-.V- >; ; compound in an organic solvent or mixture of solvents by the addition of water to 

;; ;,v the solution. Said method, in an embodiment, also comprises the step of drying the 

15 precipitate to provide a crystalline form of the organic compound, adduct or 

solvate, in accordance with the invention. Drying preferably involves conventional 
vacuum drying, for example, at a vacuum of down to 50, 40, 35, 30, 25 or 20 mm 
Hg, preferably 30 mm Hg, at a temperature of up to 20, 25, 35, 40, 45, 50, 55, 60°C, 
preferably 45 °C. 

1:-';' * ■ : 20 ' ]' . 

' ' ' • The organic solvent used in processes in accordance with the invention, preferably, 

is a polar organic solvent that is preferably miscible with water. The organic solvent 
\\\ : \V : '(''; ' \ can be dipolar and/or apro tic. The organic compound is preferably soluble in the v 

,v - ; organic solvent but substantially less soluble or insoluble in waterl Organic solvents 

25 which form a solvate in accordance with the invention are preferred and can be 

identified by routine experimentation. However, the organic solvent is preferably . /; < C 
dimethyl sulfoxide (DMSO), dimethyl acetamide (DMA) ;pr 1 -methyl-2-pyrrolidone ; ; v . 
(NMP). A mixture of solvents can also be used, i , :/ . 

30 Celecoxib is a non-steroidal anti-inflammatory drug used for symptomatic relief in 
the treatment of osteoarthritis or rheumatoid arthritis. It is currently available in 
capsules comprising either 100 mg or 200 mg doses. It is preferred, therefore, that 
dosages forms in accordance with the present invention, wherein the organic ! 
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:!•• ' • v / ; vv./;i'.i i !.- v y.vVvV/ ; ;HVt v'. PCT/GB02/01902 . . -. 

■ . , . , - 6 ' v.'-. !,<■•.; *\ v^vM 

comoound is Celecoxib or a Celecoxib solvent adduct or solvate, should include < f :• / 4 . ' : 
sufficient of the latter to provide a dose of bet^en ,50 irijg anil 300 mg,' preferably y.\ 

100 mg or 200 mg, of the Celecoxib active agent. 2 H\\) i }/(? < * . \V^7 -oVj-Y .>li f X 1 /.; 

1 - further aspect of the invention, there is provide 

ipound in accordance with the first aspect ;6JF the invention/ wherein saicl >^ ■ 


5 In a 
com] 

compound is Celecoxib 
osteoarthritis or 


10 The present invention is ill 
and figures, 

■ '>.n : -a-::o 



illustrated but in bov^ay/luniteq fcy^the loUowing examples I V 


Brief description of Figures • .v\ '^■jwV. , V \'v.' ;: 

'» ' ■>'*]• '■ K*'- : !^ v / : ''.\ • 'h C'*-- .' 

/5 Figure 1 - A scanning electron microscope image of Celecoxib crystals produced by 
conventional crystallisation techniques. 

Figure 2 - A scanning electron microscope image of the Celecoxib :DMA adduct 
prepared in example 1. '.*"*"'";"-; " v'^-V* 

Figure 3 - A scanning electron microscope image of the Celecoxib :DMSQ adduct 
prepared in example 2. 1 ' ! w ; '/ 

Figure 4 - A scanning electron microscope image of the Celecoxib :NMP adduct 
25 prepared in example 3. ^ ^ ' '. . ( . } ' 


Figure 5 - A XRPD diagram of the CelecoxibiDMA solvate adduct prepared in ■ 
, example 1 \- ';'.''},■ \. « ' •■[.'>. 7 ?;V- (.'-'- • ? ' V; ' ' .' 

^ Figure 6 - A XRPD diagrain of the CelecoxibiDMSO solvate adduct prepared in 
example 2 , . ; 


: !<A . . : ii'hs 


y '!! h-XMr^ii'j'l ■: . AAA :;-'.((>v. AA?;vA ; AU'AA J .tf 

AA' vA:Ay, ^^iAhi/iSV^^-'^m^^' AW 
A;dvAAvlAA\AAA/:A-:\A< v^VA;; iV* '< V : - ; \ v ■' ■ 

WO 03/090730 "A . A. AAA^A v Ai^ AAA. 

;■ . . . • ; .v- '/■;-* i'/'v -i ; :*a aa; ,, . • 

Figure 7 - A XRPD diagram of the Celecbxib:NMP solvate kdduct prepared '-VVvV'.V ' ; . yi-'. 
example 3 "■ ;V ; /:(;$V}m! '■■ ' W^Y V ■ /j ^Hl (xr^- fe^ . • a\i" •': - : ' n\ f ;': : : : /V 1 • : 

Figure 8 - An IR spectrum'of the' uelecoxib:DMA -Solvate adduct prepared in/;' d :' V : / 
example 1 //.', .»» . , 4 ' * Mp, * 1 / .'^^ * ■ -A;- ^' . 

- An IR spectrum of the Celecbxib:DMSD solvate adduct prepared in , : ;vy .■:/> " ; / 
W : v i Figure 10 - An IR spectxum ibf ^e Celecoxibt^ 


Figure 9 
example 


: i •■ 1 1 

'ni 


Figure 11 - - A XRPD diagram of Celecoxib crystals produced by ^conventional yj\C,-, 
crystallisation techniques- ;■///) V'A';''-<;j\\b v ^v'; ; ' 


/5 


Figure 12 - An IR spectrum of Celecoxib crystals produced by conventional 
crystallisation techniques. 

The X-ray diffraction patterns set out herein were obtained using a Siemens D5000 
20 X-ray powder diffractometer having a copper K„ radiation 


The IR spectra were obtained lising ' a Brukef Equinox '55 Attenuated Total ' : ; V : A: ; 

Reflectance (ATR). . j : ' • i A • . ^ • ' \ ■ 

■ ' n ' ! - ■ /; s '''''; ''• \ ; ));■/ ,A''k. . ' ;/ 

Reference example ; A " n '' / -l • 1 {<' , ' 

■ , . •'• ''■-< v'-', 1 A"'' ">».»'' ■ ' 1 ' i v. 1 

. !. • ' ,! 1 ; 'a a a a ."VM • ' aV: • •• 

Celecoxib crystals produced by conventional crystallisation techniques A !; . . ; 

■ - ■.. ; . ■ .'A-,!';,.,,'' / : . 0 ' < >a.-. ■ ■ -. .•■ 

50 SeeFigl . • , : ' . : A-\ „ ,; , ; , A'i •• -iAf'^ : - A ' l - V • 

Specific IR absorption bands: 3997, 3329, 3222, ; 1445, 1 344,' 1273 VI 227, 1 128, 980, A v ■ ; • •; 
903, 844, 790, 760, 618, 560cm 1 - see Fig 12 A ^ ' ' ' , ' , ;,• 'A - 


.'3 V ' i . . ' • v'o' 

1 ■ .. .' - - « ! i .'./A y ' it ^ ' 

• . A : V • • ;• . 


A : 


' - 'J 
i » I '.*' 1 ■« 
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:/ Melting point: 160-164 
' XRPD significant peaks - f 


• ' ' • • %( V POT/GB02/01902 . , . 


, ' Table 
5 ; techniques 


1: XRPD data of Celecojab ctysW^ 


. Two IhetaW-; \Vv 

Relative Intensity/, 

5.i7 

122.9 imil'V!^: :^?i#K'-: 

■'(>.'. 'A f,W1 V i f («'</■ 

5.42 t • ' y'Sy. \U 


9.0 - • \; ^ 

(40 5 ^ 

9.86 • 

! 29.i 'i ,' (;•' . ' 

10.37 ...va'V • 

!19.6 .x'fJft'if.'/f'Mfr 

10.77 .'aV/»: , .;V- 

125.2 '•::^>V., 

11.08 

42.9 ■/{};.:. 

13.1 

30.2 

14.91 

52.5 

15.27 

14.2 

15.47 ■ 

13.2 

16.18 

31.6 ■!■.: ,' •■.} ■ 

17.44 

13.1 

17.99 

92.9 ?; - 

18.5 

86.7.'.,:;;;. ■ 

18.8 

100 ' ; 1 :•• 

19.71 

95.9 <p 

20.32 v> 

.10.5 tV, A ; v .. 

■ 20.57 ' ' . 

24.5^yj;;:'.y^^-' 

21.43 ]:(• 

61.8 ^ :> 

21.78 

21.0 - '/••• / ' • , 

22.19 ' -^:V: , 


22.44 

■82.3 /j;i;>f, ::)'.'; ^\'i ! .y.'^.. 

22J9. . -^r':' 

I4ti \; - \-. \ 



u v H ,: ri.v'/r; .-^v;: '7 ',f V 


:•* ) ( ; 
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23.35 

61.6 

23.55 

99.8 

24.0 

8.4 

24.66 

40.8 

25.06 

45.5 

25.47 

77.3 

25.77 

10.5 

26.02 

8.0 

26.23 

6.7 

26.38 

7.0 

27.03 

12.0 

27.54 

11.1 

27.79 

25.5 

28.14 

12.5 

28.30 

26.1 

29.56 

35.2 

29.71 

19.7 

30.06 

42.6 

30.37 

8.9 

30.52 

8.6 

31.12 

7.9 

31.53 

7.6 

32.18 

10.0 

32.59 

5.8 

35.11 

10.0 

35.37 

7.2 I 

35.77 

15.0 

36.07 

6.9 

36.53 

6.5 

36.88 

5.2 

37.39 

8.3 

37.99 

12.8 
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38.45 ! 

9.9 i ;,: v v.. ; 

38.75 

7.0 

39.30 V • 

7.3 >.;. 

39.51 ' ' : • 



20 


Examples 


Example 1 - 1:1 CelecoxibrDMA Adduct; ^ 


•.•'/A' \0 


1.35g Celecoxib was dissolved into 6mL of DMA under stirring at 45°C (inner 
temperature) for 5 to 10 minutes. To the clear solution obtained water was added '■} [ 
dropwise under stirring. The temperature of the solution rose to 
54 - 55°C and the first crystals appeared after adding less than 2mL of water. The 

10 addition of water to the suspension was continued to 25mL under stirring, the 
temperature was allowed to cool and maintained at 45°C. The above suspension 
was maintained under stirring for 15 minutes and filtered off. The white solid was 
dried at 45°C under vacuum (30mm Hg) in an oven for 12 hours. Yield: 1.54g. The 
product was confirmed to be a 1:1 adduct by NMR. 

15 See Fig 2 ' 

Specific IR absorption bands: 3997, 3128, 1604, 1471, 1404, 1342, 1269, 1233, 1127, 
1098, 972, 838, 816,and 597cm' 1 - See Fig 8 <\\i>\;'i'^y^ 
Melting point: 145-149°C \. ; ']!] 'v'o.-;; : 

XRPD significant peaks - See Fig 5 and Table 2 ' . 


Table 2: XRPD data of Celecoxib DMA solvate^ \ V ' ^V\V* .\ 


i i Two theta 1 

o > 

Relative Intensity 

7.64- .\ 

12.7.7.;; ; V , ; \ 

8.60 

56.4 

10.57 . ■ ; '.••(.':':■ 

8,2;., 
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Hi! 


■■ ■■<;VjV. , i<<. : i\ 


A PCT7GB02/01902 


••<;•-■ I. 



41-3 • 

12 89 0 • M >f A < / 
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Example 2 - 1:1 Celecoxib:DMSO Adduct 


5 1.30g of Celecoxib was dissolved into 2mL of DMSO undet stirring at 45°C (inner , . ! /, v 
temperature) for 5 to 10 minutes. Water (25ml) was added to the clear solution 
dropwise. The temperature rose to 48 - 50°C during the addition of the first 2 to 
3mL of water and a precipitate appeared. The addition of water to the suspension 
was continued under stirring while the temperature was maintained at 45°C. The 

10 above suspension is kept under stirring after water addition for 15 minutes at 45°C . 
and filtered off. The white solid is dried at 45°C without vacuum for 12 hours. : ? V 
Yield: 1.41g. The product was confirmed to be a 1:1 adduct by NMR. 
See Fig 3 

Specific IR absorption bands: 3133, 1594, 1472, 1405, 1342, 1272, 1233, 1126, 1099'- 
IS 1017, 974, 895, 840/815 and 626cm' 1 - See Fig 9 
Melting point: 105-1 10°C 

XRPD significant peaks — See Fig 6 and Table 3 v ,'. : 
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V/lp? ;■■ ; Example 3 -1:1 Celecoxib:NMP Adduct 



5 0.96g of Celecoxib was dissolved into 4mL of NMP under Stirling at 45-60°C ^(inn^ v/^:/"; 
temperature) for 5 to 10 minutes. Water (15ml) was added to the clear solution :/ 
dropwise. A precipitate appears after addition of 5mL of water. The addition of 

water to the suspension was continued under stirring. The above suspension is kept \} ^■^V;^iv^.■^ 
under stirring after water addition for 15 to 20 minutes and filtered off. The white j) , . \ 
solid is dried at 45°C under vacuum (30mm Hg) for 12 hours. Yield: 1.1 2gl-/Thd')V^Vv 'M(\('^-'i' 
product was confirmed to be a 1:1 adduct by NMR. l''^ '-' i 1 'V^ViV'-^V-Vv-/) ri, 

1 See Fig 4 i "s .. ••. * . «/ ^rX^'w^y^K^^UM^iU'^ 

; ; ^ ; : - j • '-"Sp^^ IR absorption bands: 2931, 1680, 1649, 1471, 1402, 1341, 1299, : 1^34^1 ^5^^^^^- ' 

' ^ 1101/973, 892; 809, 626, 563cm" 1 -See Fig 10 : ' . .„ I'- ^V.'K 'I' 7 ,,' 

, :/V ; ./i Melting point:135-140°C ■ '!■■■ 
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?' :,V ' • V \ : XRPD significant peaks - See Fig 7 and Table 4 i , . 
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; The organic solvent forming the adducts in the above examples can be removed by 
drying or by using a displacing agent to produce further novel crystalline forms of 
5 the organic compound which improve its properties as a pharmaceutical agent. 
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1. An organic compound 
5 improved handling properties 
agent. 


Claims ' i ' ::Y/ : ; '\V^vV'w' " "'^V* Vj \ r ; :"-:V^:*?r' V- • s -*, > " " 

in a solid crystalline form that affords the cbrnp ound I ) j J $ I /!; ■ '•' • > v . ! 
and/or improved properties as a pharmaceutical • -/^^•^ »j ^ ^ < C^)/-^^ ^ 

2. An organic compound as claimed in claim 1, wherein said crystalline form is )\\VV ' f \>/ V;-y} Vt ''. \ 
particulate and comprises substantially regularly shaped and free flowing c^stallii^ 

claim 2, wherein said ':"*. V; W; VX^/i ^X'/'A'aV/'i * : ■' 


[ /0 particles 


3. An organic compound as claimed in claim 1 or 
crystalline form is substantially free of water. 

15 4. An organic compound as claimed in claim 1, 2 or 3 in the form of an adduct 
with an organic solvent. 

5. An organic compound as claimed in an of claim 4, wherein the organic 

solvent is a polar organic solvent and is optionally miscible with water. , roVj" 

20 * 


V-.;:-, ;«UY;-^:;>5/ v 


6. An organic compound as claimed in claim 4 or claim 5, wherein the organic T' ; / • * 'V' i '' 

■'/v-V;'; •; . solvent is dipolar and/or aprotic. . •' '■ V. ■!"/,■ : " ^V/|:' : '^'K'^^ 

7. An organic compound as claimed in any of claims 4-6, wherein said organic V//- \'" //' ( i\;i\V 
;/ ; .0^ i:>( 'i (V** compound is soluble in the organic solvent but substantially less soluble or ^, - 0;^Vv^HvO * / • 

V. /;> ■'' msoluble m water. 1 { . > v ''f.^^ ! /')} ; 1 »' 

, • ' 8 An orgamc compound as claimed m any of claims 4-7, wherein the organic f ^ .± < • 

" \Wr solvent is dimethyl sulfoxide (DMSO), dimethyl acetamide (DMA) or l-methyl-2-; \* kAV;); ''> : 1 • / 

/•.Vw- V ; ^ pyiiphdone (NMP). ■„ 7 ' [■ 


; '.= )'.'."'•■ WO 03/090730 "• ' •' •': '•'••(. ['(•'■t'h !PCT/GB02/bi902 ;V^^ ! Mi''-^. ;;; '^vV ; ;''- 

;-■■< = /,-' . .- -21- ■■ .<•.; ' '• ; .' - ! - / ' 'v.';! . .. 

W/a-AY.- '.V/;;/. - : . !■•:•• •■ .,'•>■' ••" ■■ .A'tV.V/'. •;•'<' •■• ';.'•>'•■.'. v.^w:! .-^.VV/-;;- Kv.v ■'• ' 

■ . . , -V • •. • • -/I 'v .\Y • "= ■; ; !■'■.,,<■■ • •. ... 

■ ; V; {;'/; ('A f/;l \ / : vAn organic compound as claimed in any of claims '4^8, -wherein the adducr f> V -: ^ ; ' 3 . : . *, \ " : 

: V; ; ( , \[ . . includes the organic compound and the organic solvent in a 1:1 ratio, \" : "'V:V f ; ;< / V; '-!-. /; VV;',^ i - J . ' - 

^^^t'^i^v^ii'^.'-y/ •"' lO-V.'v An organic compound as 'claimed in any of claims "4Jr: X>, wheirein the'adductYh 1 ' - '{'\0j:'t'(ty.\ • ' 
•;{ Y ^'--v/'.v ^y' ,has a crystal structure that includes a regular array of solvent and organic compound I i\ }?-'^'\-y: '*. : <ftn^ 


molecules. 


••.vi.-v< 


' ' 11. An organic compound as claimed in any of claims 4^— 1 0, -wheirein tne'i , f ' • > 1 < - ' » > > 
: 1 ! : : 1 , > ' organic solvent comprises a plurality or mixture of solvent compounds . YA > V) ' • v ■ • t ' (■ I', V i i. 1 ." ■ j \ \ V . 

yk:'.<&> i'°'k- : -Y/ ,/ .: ''."''.i 1"'. .Vi'iVV''''^'' 

; ( ' Vr ' ) 12 f / An organic compound as claimed m any preceding claim, wherein said s V 'a' • ^ 

yVj'v'l;-; \7^^ii'. ; V'-V.i/,":;; ' compound is Celecoxib, Rofecoxib, 'Olanzapine, Zafirlukast^ Qridansetrbn; f j \\ \\\ .1 }: : ; •/'('/}}} '^(> i A t '^0!i : ' ''■ ' ' 
fttit'r. : A Clopidogrel, Ticlopidine, or a pharmaceutically acceptable salt or ester thereof V.V/^'YV^l '! l-V, v/ ' >iV'/p t'/ 


/5 13. An organic compound as claimed in claim 12, wherein said compound is 
Celecoxib. 

14. An organic compound as claimed in any preceding claim, preparable or 
prepared by a method comprising precipitating said form or adduct from a solution 
/ •. , , 20 of the organic compound in the organic solvent by the addition of water to the ■ 

/ (VV\ ■ * ' ('.v'l''' ' ' solution. . ''.■••■ ,! ' V- 

^v;\ ; V" -'V-Vv! ''>:)aV --15. K An organic compound as claimed in claim 14, wheirein saidWethod also ; ' ' 
• y" : ' \\'y ;V- •'. ; .'t '. . ' '.' V . ' ' ' ' * *■ 

..i.i'. v, V Y ; comprises the step of drying the precipitated form or adduct to provide a crystalline : i , { "'; ' t -. : .' ! V/ 

; ;^ . : form of the organic compound as claimed in any preceding claim. . .• \ ^'^''\^ , l ,V^. 

'tfiyt'y* ' '. 16. /■ i/An organic compound as claimed in claim 15, wherein the drying step • ; ; V". ; :'.\Y ; ;V4 V*^ •' •'* . ' ^ , •^V>', V 


; v.\ ■/•^(•)V involves conventional vacuum drying, optionally at a vacuum of down to 50, 40, 35, ; !■•■ 
^h'^':0h 30 /25 or 20 mm Hg and at a temperature of up to 20, 25, 35, 40, 45^ 50, 55, 60°C. %;;{{ 


• \;j ■ . '\;:-:- 4 .i/..17. . i An organic compound as claimed in any of claims 3 — 16, wherein the adduct ' V, 
. V. • . . V ; ; is a solvate in which tJie solvent is bound into the crystal lattice of ^ , 
<:'/•'. compound. 


18. A crystalline organic compound as claimed in claim 13 which 'is 'a^lil ;adduct}\ A^;?r: 
of Celecoxib and DMA. 


.WO 03/090730 

?Y 1 ' ' -22- 


19. A ctystalline organic compound as 
of Celecoxib and DMSO. ] 

20. A crystalline otganic compound as claimed in 'cla 
of Celecoxib and NMP. 


{ 


! . 1 • 


claimed in claim ,13 which is ;a\l :i ' adduct \ ! w.i . ! iV- V:'-.V- ; 

: Y ... 

med mk:laun^ f?(y! 

21 . > A crystalline organic compound as claimed in ^Uim ; i 8 Wnich is ^ctaracietis^ii I j ('! V\V< 0)5 *; • : v 
by the X-ray data specified in Table 2. : • ■ ' ' ■ : ^p^(^'y>i\i^ <^) : !^'^\ ! ViVAl'iV A'V^' S -V^-^ X - 

■ : ^ i < ^ ft^ vv: VV: f / T ^ l> ) > ^ ^ 

22. A crystalline organic compound as claimed in claim 10 which . is characterised .}(>' : V '-' 
/5 by the X-ray data specified in Table 3. ' ; ■ = " v . ' '0.'' ! * ; * ' * s : ' 

23. A crystalline organic compound as claimed in claim 20 which is characterised 
by the X-ray data specified in Table 4. 

20 24. A process for preparing an organic compound as claimed in any of c laim s 1 \ ■ ! ;V ; 

- 23, comprising precipitating said compound from a solution ^ o if the ' organic' { ' ; : 

compound in an organic solvent by the addition of water to the solution. 7 :v I ( : < , : , . -] 

. . • • . • ■ .'' , .■.■,■■//.•■< .-//^M.' v WrM.i r ' >' 

f. )■■•■■! ■ { -,x>> t. V • . ; ",■ ' //■ • 1 ■ 

.;.•'/,.■{; ; , !' ( v . 1 «; <})'[' ! . vVl li ,Vi' 
25-. A process as claimed in claim 24, further comprising a step' of -drying 'die ' V«'\' ; * ; 

25 precipitate. ' V/A'i >••■''■'•■■ ■•. ''■' ' .{v -^K^ /^".A'v.^.' •• ■' 

: A process as claimed in claim 25, wherein the dicing step irivb^ V '/«■ V 

conventional vacuum drying, optionally at a vacuum of down to 50, 40)^5, '30;25\6r;A s ' (/ 
. . , 20 mm Hg and at a temperature of up to 20, 25, 35;!^ ( 4S^ 

27. A process as claimed in claim 24, 25 or 26, wherein .the dr^mc, \v 
polar organic solvent that is optionally miscible with ^ water. 1 . ; ' ' ■ • / 'v ! ■■ l v A* A ' 


26 

V."'. ' 


i 


: WO 03/090730 


i-.23-, •\0:»«-;A'V{V; ;y.. <v v^r-'* '!.4' ^. ■•<,•,•.. 


28. A process as claimed in .any of claims 2|^27j^c^^> v - - * 1 ? 


dipolar and/or aprotic. 


4A27. wietein the organic solvent U . W;\\fs> : ; I i ;0;ifV £ \ 


, 29. A process as claimed in \i 
l ( 5 is soluble in the organic solvent but 

30. A process as claimed in any 
dimethyl sulfoxide 0I)MSO^/cmieliyl acetamide^M 

(nmp). T 

31: A process as claimed m any of clai 
compound forms an adduct with the organic s 



: - 'm*ftt<X^ :r 

iaimed in any of claims 24^'29y whetem^ , m V V 

)MSO\ dimethvl acetamid^AYDm^bt 1 , '<<< / 


' V - •',. ! , ' 32. 


A process as claimed in any of claims 24\^3'li^etein the organic solvent V V " 

15 comprises a plurality or mixture of solvent compounds, I '■'-■;[■ ./\<\ ;'J '--V ?)■/. ' i( 

33. A process as claimed in claim 31 or 33, wherein the organic compound is in 
the form of an adduct as defined in any of claims 4-23 and the organic solvent(s) 

in said adduct is provided from the solution. jV; , : . { , ; ; ; ; . .. ..... 

20 l >\ " ' < ( ' </ , " " W < V. «. '. ; f j / ! , 

34. A method for preparing an organic compound as claimed in claim 1 or claim '\"' : •'■'[[: 

2 that is substantially free of organic solvent, comprising removing a substantial . ; ;! 

portion of the solvent (s) from an organic compound as claimed in any one of claims • ' ' 


4-23 that is in the form of an adduct as defined in any, one of claims 4 - 23. . /y:i)'-' 1 


'if? 1 


35. An organic compound, prepared or p rep arable ^by a method as claimed inr^-ri^ ; $ f] A \0 ?j.x !.>};- 
: • claim 34.. • ' . 7 „S ?/ \^ „ , '< ^ (( \. > 

36. An organic compound, prepared or prepayable by^ a prbcess as claimed ih}any// : -::.7iwV >?'■'. .••'.'■>■ ■ J 
30 of claims 24 - 33. ; , < u x 1 t ^ 

37. A metho d o f preparing a pharmaceutical dosage form utilising an organic } J- \ ' , . . V . ! 
compound as claimed m any of claims 1 —23, 35 and 36.- • ( \r; ' 


WO 03/090730 VV.'//-' \'rV'" 7PCT/GB02/01902 


38. A pharmaceutical dosage form prepared or preparable by a method as 
claimed in claim 37. . 'v .. 

J 39. A pharmaceutical dosage form, comprising an organic compound as claimed 
in any of claims 1 — 23, 35 and 36 and at least one pharmaceutically acceptable 
excipient. ,>■'; 


40. Use of an organic compound as claimed in any of claims 1 — 23, 35 and 36, 
10 for the preparation of a medicament for the ; the^^eutic'^eatment^ of a human or / ! 
: . ' animal body. ! ' ! ' : /.| ' ' • ^l'^'-" ' ''-'V v.' '•• 1 


41. A use as claimed in claim 40, wherein the organic compound is Celecoxib, 
and the medicament is for treating osteoarthritis or rheumatoid arthritis. 

15 

42. A Celecoxib adduct, comprising Celecoxib and an organic solvent, in a solid 
crystalline form. 

43. A method of preparing a pharmaceutical dosage form utilising a Celecoxib 
20 adduct as claimed in claim 42. 

44. A pharmaceutical dosage form prepared or preparable by a method as 
claimed in claim 43. 

. • v 1 \ ' 

25 45. A pharmaceutical dosage form, comprising a Celecoxib adduct as claimed in 
claim 42 and at least one pharmaceutically acceptable excipient. 

46. Use of a Celecoxib adduct as claimed in claim 42 for the preparation of a 
medicament for treating osteoarthritis or rheumatoid arthritis. 
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